We correlate the presence or absence of high-order modulated structures in solid C60 with the differential scanning calorimetry signature of the orientational ordering transition and other diagnostic data. We have searched for, but not observed, the 2a face-centered cubic structure recently observed in low-temperature electron and single-crystal x-ray diffraction. We conclude that the intrinsic ground state is the previously reported simple cubic structure [space group Pa3, a(14 K) = 14.06 A), and that other structures may be stabilized by defects or impurities.
Orientational ordering of the fullerene molecules in solid C60 continues to attract considerable attention.
At high temperature, rapid and quasirandom rotations about fixed centers lead to a "plastic crystal" phase with close packing of quasispheres in a face-centered cubic (fcc) lattice. The four molecules per conventional cubic cell are equivalent on the x-ray time scale, and the lattice constant a = 14. Sample A, eluted once at a fairly rapid 12 mL/min rate, gave an unusual two-peak DSC trace shown as the upper curve in Fig. 1 . The major peak has an onset temperature of 257 K, with a weaker peak 3 K lower and a broad onset at still lower temperature. This sample gave a strong Fourier transform infrared (FTIR) hydrogen signature corresponding to 6.0 at. 'Fo, an order of magnitude greater than the reference sample. High-resolution x-ray powder diffraction at 300 K revealed nothing unusual. The lattice constant was 14.162(2) A. , the x-ray coherence length was 1400 A. , and the density of stacking faults, as indicated by the intensity of the sawtooth line shape under the (111) reHection, s was low. We were immediately led to consider whether or not the second, weaker DSC peak at lower temperature could be associated with the fcc-2a phase. Figure 2( Since we did not observe the fcc-2a structure in any of our samples, we cannot address its possible origin.
It is, however, significant that we do observe a different high-order TEM superlattice, other than the sc structure, but only in one sample containing substantial hydrogen. All The intrinsic ground-state structure is simple cubic, a = 14.06 A at 14 K. Higher-order symmetries can occur, but these are most likely related to impurities and/or defects. The extrinsic phenomenon responsible for the low-T superlattice has no apparent effect on the x-ray structure of the high-T plastic crystal phase (lattice constant, coherence length, and stacking fault density).
Shortly after we began this study, we learned that the single-crystal x-ray evidence for the fcc-2a structure has been retracted. 
